Objective. To describe the trends in the profile of blood donors from 1995 through 2001 at a large blood center in the city of São Paulo, Brazil, particularly 
Trends in the profile of blood donors at a large blood center in the city of São Paulo, Brazil tions being common. In addition, the country had no national law regulating blood bank operations (1) . However, with the onset of the AIDS epidemic, blood collection practices became an important political issue, and the Brazilian Ministry of Health initiated a program to develop an infrastructure for the supervision of blood banks. Public blood centers were created in all the states of Brazil, and, although they were under state administration, federal funds were made available to the centers. Over the following years, laws and technical recommendations were also promulgated (2).
One of the first laws mandated an end to paid blood donations. There were numerous problems with this new rule because the blood banks did not have expertise in recruiting voluntary blood donors, and there was a concern that the law would dramatically decrease the blood supply. The blood centers rapidly started a pro- gram to recruit donors from among friends and relatives of hospitalized patients. This procedure had a noticeable impact, making it possible to maintain the blood supply despite its sudden reduction due to the elimination of paid blood donors. These "replacement donors" became the major source of blood units in Brazil (2). One of the main problems in relying on this type of donor is that most of them are first-time blood donors, so the prevalence of infectious diseases is very high, with a high percentage of discarded units (3, 4) . During the 1990s, concerted efforts were made to change the blood donor supply from replacement first-time donors to repeat donors. In the scientific literature, there is little information on the demographic characteristics of blood donations in Brazil. In this article we describe the efforts to encourage donations by repeat donors and the dramatic changes that occurred during the period of 1995-2001 at the ProBlood Foundation/Blood Center of São Paulo (PBF/BCSP) (Fundação Pró-Sangue/Hemocentro de São Paulo). Located in the city of São Paulo, the PBF/BCSP is the largest blood center in Latin America. The PBF/BCSP collects around 200 000 blood units per year, which represents some 50% of the blood collected in the city and almost 10% of all blood units in Brazil.
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MATERIALS AND METHODS
In 1994, the PBF/BCSP introduced an information system to control all the steps involved in blood donation. All the PBF/BCSP blood donors were given a unique identification number after verification that they had made no prior donations in our institution. For the purpose of this study we considered first-time blood donors those individuals who were donating blood in our institution for the first time. We classified blood donors as replacement blood donors if they stated in their initial interview that they had a friend or relative in the hospital, and that that was their reason for coming to donate blood. If their donation was not targeted to a specific individual, the donation was classified as altruistic.
For our study, each donor was only counted one time per year, and all the donors were classified according to their first donation in that year. The data presented here generally represent the number of donors rather than donations (one figure does provide information on the total number of donations per year).
Before 1998, PBF/BCSP donor recruitment focused on friends and relatives of the hospitalized patients. Each patient was asked to have 20 potential blood donors come to a hospital collection center. In addition, each time a person would come to visit a patient, it was mandatory for that person to attend a lecture explaining the importance of blood donation. That continued until the quota of 20 potential blood donors was reached for that patient.
In July 1998, PBF/BCSP made the decision to ban this procedure. Although patients were still asked to try to persuade friends and relatives to come to donate, neither a specific donor number nor a lecture was mandatory. The focus of the PBF/BCSP recruitment program shifted to altruistic donation, with a number of marketing strategies and techniques being applied. A phone-marketing program was established. To supplement ongoing collections at hospital sites, there was an increase in the number of mobile, off-site blood collections, to such locations as companies, universities, military facilities, supermarkets, churches, and clubs. In a campaign called "Act Like Your Idol," television and music celebrities were invited to donate blood, and images of them making the donation were carried in the mass media. With the support of private marketing companies, television and radio campaigns were organized, using public service announcements. When blood stocks fell to a low level, radio and TV stations and newspapers reported that. A campaign directed toward women blood donors was also created. The hospital collection sites were renovated to better accommodate the donors, and the staff was trained to improve the quality of their service, emphasizing courtesy throughout the donation process. Efforts were made to decrease the time that blood donors had to wait to donate as well as to improve the quality of the food and beverages offered to them after the donation.
To assess the impact that these marketing efforts and the other changes had on the profile of PBF/BCSP blood donors, we collected information on age, sex, and type of donation for the years 1995-2001. In the statistical analysis of these data, we performed the test for linear trend, using Epi Info version 6.4 computer software (Centers for Disease Control and Prevention, Atlanta, Georgia, United States of America).
RESULTS
From 1995 through 2001, a mean of some 193 000 individuals per year donated blood. Because the interval of donations among repeat donors was near one year, the total number of donations was not much higher than the total number of blood donors ( Figure  1 ). Some 50% of the blood donors were under 30 years old, with the age distribution remaining constant throughout the study period.
While the total number of donors per year remained about the same over the study period, their profile changed noticeably. For example, in 1995, the 36 118 women who donated blood constituted 20% of the blood donors that year. In 2001, the 68 850 women donors represented 37% of the total number of blood donors, an increase that was statistically significant (P < 0.01).
Figures 2 and 3 present, for men and women respectively, the evolution in donors, showing the trends in the numbers of first-time altruistic donors, repeat altruistic donors, first-time replacement donors, and repeat replacement donors. The proportion of repeat altruistic donors increased over the study period, and the proportion of first-time replacement donors declined, for both genders. Altruistic donors represented 20% of the total number of donors in 1995, while in 2001 they represented 57% (P < 0.01). In 2001 first-time blood donors represented only 52% of the donors, a significant decrease from 88% in 1995 (P < 0.01).
DISCUSSION
The goal of any blood donation system is to have a stable, safe, and adequate blood supply. Continual monitoring of the demographics of the blood donor population of any community is required to identify problems in, and direct efforts towards, reaching this goal (5) (6) (7) (8) (9) .
The data presented in this paper represent an attempt at analyzing the blood donor population in the city of São Paulo, by focusing on the PBF/ BCSP over the 1995-2001 period. These data depict the changes that occurred as a result of trying to substitute replacement donors with altruistic repeat donors. Following the start in 1998 of a more aggressive PBF/ BCSP program to increase altruistic donations, there was a dramatic change in the donor profile in our center over the following three-year period, with a sharp increase in female first-time and repeat altruistic donors and also male repeat altruistic donors. This shows that the population of our city has responded well to the marketing strategies that we have applied. We believe that a similar response would occur all over Brazil. That is because the city of São Paulo has a high percentage of migrants from other parts of the country and is thus culturally very similar to other large cities in Brazil.
This study highlights significant differences between the donor population in the city of São Paulo and the donor populations in the United States and Europe. The study also points to differences in the issues that a Brazilian blood bank must face in trying to build and maintain a viable blood supply. In contrast to the United States and Europe, blood donors in São Paulo are younger, with some 50% of them being under the age of 30. This could be helpful for Brazil's blood supply if initiatives are pursued to retain these individuals as repeat donors over a long period of time. The PBF/ BCSP has been working to retain repeat donors by helping to organize an association of such donors.
The data presented here have shown that over the study period, first-time blood donors have been replaced by repeat blood donors in the PBF/BCSP. 
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A partial explanation for this result might be that data collection was initiated in 1994, so that some of the donors we designated as first-time blood donors early in the 1995-2001 study period were actually repeat donors who had donated before 1994. However, this explanation does not fit all the changes that we observed. If that explanation were true, starting in 1998, repeat replacement donors should have increased, but the opposite happened. Also, this explanation certainly does not apply to the number of firsttime female altruistic donors, which generally increased over time. This is the first study in Brazil to provide such detailed information on ongoing trends in blood donor profiles. More general data on blood donor characteristics in Brazil have been collected for the last several years by the National Health Surveillance Agency (NHSA) (Agência Nacional de Vigilância Sanitária, or ANVISA), a recently created federal agency that controls blood products in Brazil (10) . According to the NHSA, in the year 2000 for Brazil as a whole, 52% of blood donations were from repeat donors, 23% of donations were from females, and 41% were altruistic donations.
Our figures and those from the NHSA indicate that there is still a long way to go in improving the Brazilian blood supply in comparison to that of the United States. In the latter, for example, first-time blood donors represent only 19% of the donor population, and the majority of donations are altruistic (5, 6) . Nevertheless, our ongoing efforts have yielded significant improvements in the donor population of our center, as we have already indicated and as also demonstrated by a 50% decrease in the percentage of discarded blood units from 1995 to 2001 (3).
The results in our center suggest that a coordinated marketing effort is able to rapidly change blood donor profiles even in a population only accustomed to donating blood for a friend or relative, and also that the broader population of Brazil would likely respond well to similar promotional efforts. thank Dr. Allen Mayer for critical discussion and suggestions. This work was supported by the Fundação Pró-Sangue/Hemocentro de São Paulo. 
